Hepatitis delta virus ribozymes fold to generate a solvent-inaccessible core with essential nucleotides near the cleavage site phosphate.
Self-cleaving sequences or ribozymes from the hepatitis delta virus (HDV) genomic RNA and its complement form similar secondary structures that suggest a core region and potential active site composed of "single-stranded" sequences. However, there is little data on tertiary interactions in these ribozymes, therefore structural features were investigated using cross-linking and hydroxyl radical cleavage. Cross-links in cis and trans forms of the antigenomic RNA were generated using the photoactivatable azidophenacyl group tethered to the cleavage site phosphate. Specific cross-links formed to J4/2, and to the 3' sides of P3 and L3. Different sites were cross-linked in low salt or monovalent cations versus divalent cations, suggesting a metal ion-dependent conformational change near the cleavage site. The solvent-inaccessible regions of both the genomic and antigenomic ribozymes were revealed by cleavage in Fe(II)-EDTA. In Mg2+, backbone segments most strongly protected from solvent-based hydroxyl radicals were mapped to J4/2 and parts of L3. Similar patterns of protection were seen in trans-acting ribozymes bound to a product oligonucleotide. These data provide evidence for a common tertiary structure for the HDV ribozymes. They would be consistent with a model in which the end of P1, including the cleavage site phosphate and the nucleotide 5' to the cleavage site, is positioned in an active site pocket or cleft formed by the three single-stranded regions, L3, J4/2, and J1/4.